Ectopic discharges from injured nerve fibers are highly correlated with tactile allodynia only in early, but not late, stage in rats with spinal nerve ligation.
It is widely accepted that ectopic discharges originated from injured sites and dorsal root ganglion (DRG) neurons after peripheral nerve injury contribute to neuropathic pain. However, it has been recently shown that ectopic discharges were not always necessary for neuropathic pain. In the present study, we aim to further examine the role of ectopic discharges in neuropathic pain in a spinal nerve ligation (SNL) model. With teased fiber recordings in vivo, the characteristics of ectopic discharges were observed over 14 days after SNL, and the correlation between ectopic discharges and tactile allodynia was analyzed. It was observed that ectopic discharges have three firing patterns (tonic, bursting, and irregular) after SNL, and proportions of these three patterns changed dynamically over time. The tonic and bursting types were dominant in the first 24 h following SNL, while the irregular type became the only pattern in the late stage (day 14). The average frequencies of ectopic discharges and the percentage of active filaments also changed over time, reaching the peak 24 h after SNL and then declined gradually. Ectopic discharges were highly correlated with tactile allodynia in the first 24 h following SNL, but surprisingly, not in the late stage of days 1 to 14. These findings suggest that ectopic discharges may be crucial in the triggering of neuropathic pain in the early stage, but their importance become more limited over time.